CALCULUS

Derivatives. Power, Quotient and Chain Rules

1. Use the Chain Rule to differentiate.

[—1+x— 2
flz) = 2 —2x — a2
2. Use the Chain Rule to differentiate.
T+ 222
1@ =\ 35 a3

3. Use the Chain Rule to differentiate.

—1—x+2a?

@) = 14+ 2 — 222

4. Use the Chain Rule to differentiate.

—2 4 22 — 322
3—x— 22

fz) =

5. Use the Chain Rule to differentiate.

T — x?

fla) = —2 —x + 222

6. Use the Chain Rule to differentiate.

—2x2
H@) =\ 45, 3
7. Use the Chain Rule to differentiate.
[2 4+ x + 222
fz) = 24+ x4+ 222
8. Use the Chain Rule to differentiate.
14+ 2 — 222
fz) = —2 4 3x + 322

9. Use the Chain Rule to differentiate.

-2+ 3z — 22

F@) =\ 55y o2

:

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

10. Use the Chain Rule to differentiate. Simplify the answer.

24 2x — 32
@) = —1—3x — 22
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CALCULUS Derivatives. Power, Quotient and Chain Rules

Solutions:

d [—-14x— 22 d 1 d
1. =4 mrrm Apply: = _ 4
F@) =g\ o2 »Aely V@) =7 7o) de ()
d —1+4z—2a? f@) _ 9@ R @) —f@) g

1
! _ .od _
e e e S R e R A T C )
2—2x—x2

— 1\/mx 2-22 -2 (-1+z—2") — (-1+2-a%)5 (220 —2") » Apply: i(96”) =
2V “14z—a2 (2 - 20 —2%)? o

na" !

1 [2-20—22 (2-20—2?)(1—-22)—(—1+2—22)(-2—22) L
- 2\/? X @2z —22) » Expand and simplify:
B 1\/m>< —6z + 322

S22V 14z —a22 " (222 — 2?)2

;o d x + 222 o d 1 d
2T =GV S e M A V0= s )

<

1 d T + 22 4 f(p)— f(z)-L
) = — = — T .od fe) _ 9@ gz f@)—f(@)4z9(x)
o= N ol vy v o B e U I T 0 R O R
—3—2x+3x2

1 /—3—2,7:—}—3952X(73—2x+3x2)%(:c+2x2)—(x+2x2)f—x(f3—2x+3x2) > Aply: i(w")—
2 x + 222 (=3 — 2z + 322)? PPV 4z B
nxn—l

1 [=3—2x+32%2 (-3-—2z+32?)(1+4z)— (z+22%)(—2 + 6x) L
=3 PP X (=3 =22 1 322)° » Expand and simplify:

1 /=3 —2x+ 322 —3— 12z — 722
=4/ X
2 x + 222 (=3 —2x + 322)?

d [/—1—x+ 22

3. fl(x) = — ) —F—F » Apply: %m:

dzV 142 — 222

1 d
72m£f(x)

d -1-z+a? A f@) _ 9@ f@)—f () & o)

1
R P TR e A e
1+x—2z2
1 [T+e-222 (1+z-222)L(-1-a+2?)—(-1-2+2°)L(1+2-22?)
2V —l—a+a?

f(x)

d
> Apply: - (") =

!
_ (
X
(142 —222)2
nr 1
1 [14+z—-222 (1+4+z—22%)(-1+22)— (-1—2+2%)(1—4x) o

- 2\/_1_7“_1,2 x (+z—222)7 » Expand and simplify:
_1\/1+gr;7—23:2>< —2z — 22
C2V —l—z+a22 " (14— 222)2

d /—24 2z — 322 d 1 d
4. fla) = —\| 45— Apply: —/f(z) = <

1 d —2+ 2z — 327 d f) _ (@) d (@) —f (@) g()

/ - -, ST e IO Apply: =
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CALCULUS Derivatives. Power, Quotient and Chain Rules

_2 212z 322 Bz a2

3—z—-22 (B-z—-2?)d(-2+420-32?)— (-2+20-32)L(3-2—2?)

72+2x73x2x 83—z —12)2
~1

3—x—a? (3—z—2%)(2—62) — (=2 + 22 — 32?)(—1 — 27) o
T oV 242 — 3962 Bz —a2)2 » Expand and simplify:

3—x— 22 4 — 227 + 512

d
» Apply: a(,r") =

3[\')\»—!

—_

\/ v » Appl flz)= —f(x)
—2 —x + 222 PRy 2,/ dx

z —a? d f(x) _ 9(@) g f(@)=f(@)fhe(@)

= dx o s+ 222 > APPY: G5 gy = 72(@)
2 x+42x2

1 [2—z+222 (-2-z2+222)L(z—2?)— (z—2?) L (-2—2+22?) d
_ = x T Appl I o N
2 x — a2 . (=2 — x + 222)2 > APPY dx(x )
nxnfl
1 [—2—2+222 (=2—-2+222)(1-22) — (v — 2?)(—1+ 42) L
=3 pr X E » Expand and simplify:
_ 1 /-2 + 222 —2 + 4z — 22
2 x — a2 (=2 — x + 222)?

d —2x2 d 1 d
S . — Apply: — - <
dz V -1 — 2z + 322 > APPY dz f(@) 2/f(z) dxf(m)
_ 1 L4 20 A4 f@) _ 9@ @)~ () a()
9. =22 dx —1 — 2z + 322
—1—2x+322

> Apply: Goyt = EE)

1 [—1—-22+322 (-1-2x+32%)L(-22?) — (—22%) L (-1 -2z + 32?) d
= 24/ . x d IO > Apply: —(a") =
2 -2z (—1 — 2z + 322) dz

nT n—1

1 /—1—23:—}—3332 (=1 — 2z + 32?)(—4x) — (—22%)(—2 + 62) L
=5 o2 (1= 2z + 322)° » Expand and simplify:
_1

2

—1—2x+3x2 4z + 422
— 2V —2x2 —1 — 2z + 322)2

24+ x4+ 222
\/ Appl \/ =
2+ x4+ 222 > ApPly: dx f(@) 2\/7dx

d 242+ 222 fle) _ g(@) gk f(@)— f(x) gk g(x)

> Appl -
\/W dz 2+ + 222 PP G @)
24+x+2x2

1 2+x+2x2x 2+z+222)L2+2+22%) - 242+ 222) L2+ 2+ 22?7 > Aopl d( ny
=z P —(z") =
2V 24 o+ 222 2+ +212)2 PPV 4z
nx"

—1

1 /2 222 2 222)(1 + 4x) — (2 222)(1 + 4
- trter X 2+2+227)(1 +4z) - 2+ 2+ 227)(1 + 4z) » Expand and simplify:
2V 2424 222 (24 x4 222)?

1 /2+:c+2932>< 0
2V 24+a+222 (242 +222)2
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CALCULUS Derivatives. Power, Quotient and Chain Rules

d 1+ 2 — 222
e Appl =
@) =TV Srsr a2 T AP d fl@) = 2\/7013;

<

8. f

1+ — 27 d f() _ 9(@) & f(@)—f (@) gk g(@)
Appl — dz da
o [ 1ta—207 da: —2+ 3z + 322 > Apply: g 9(@) 9%(z)
—2+3x+3z2
L [-2+3z+32% (2430432 Hd(14+2-222) - (1+2—22%) L (-2+ 32+ 32?)
- » Apply:
T2 1+x—2x2 (=2 + 3z + 322)?
i(x” = nz"
dz N
1 [—2+3x+322 (=2+43z+32%)(1 —4x) — (1 + 2 — 22?)(3 + 62) .
== E d and lify:
2V Tva 22 (—2+ 31 + 322)2 > Bxpand and simpily
_1 /—2+3m+3x2 —5 + 22 — 922
2 1+x— 222 (=2 + 3z + 322)2

*f(x)

T

—2+3x — 22
Appl \/ _
o or 22 TAPPY

—2+4 3z — 22

i@ _ 9@ gt @)~ f(=) g g(x)
T dx —2 -2z — 222 > Apply: 3 z) e
—2—2zx—2z2
—2—230—23:2 272:17721') L(—2+ 3z —2?) — (— 2+3:v79:2)f—$(7272x72z2) . A
—2 + 3z — a2 (=2 — 2z — 222)2 p-

ply: d ") =nx""

1 [—2—2z—222 (-2-2z—22%)(3—2z)— (—2+ 3z —2%)(-2 — 4x)
- E d and simplify:
Qm (—2 — 2z — 222)2 » Lixpand and simplity
1\/m —10 — 4z + 822
2V —2+43z—2? —2 — 2 — 222)2
2422 -3z
10. Appl =
fe F > Apply: /(o) = Fdx
d 242z —3a° d f() _ 9@ F@)— (@) o()
o 2120327 “dr—1- 31— a2 > Apply: dz g(@) ~ e
—1-3z—x2
d
_ 1 [-1-3z—2a? y (=1 =3z —2?) (24 2z — 32?) — (2—0—2$—3x) (-1 — 3z —a?) > Apply:
2V 2+ 2z — 322 (-1 — 3z — 22)2
d
a(mn) _ nxn—l

—1-3z—22 (-1-3z—2%)(2—62)— (2422 — 32?)(-3 — 27)

1

T2 Expand and simplify:
2V 242z — 322 X (C1 =3z —22)2 » Expand and simplify
1
2

—1— 3z — 22 " 4+ 10z + 1122
2422 —322  (—1-—3z—22)?
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